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219 (5) (7, 9, 10, 18, 19, 27) or, less commonly, of the deep cerebellar nuclei (20, 28) or white matter (20, 23) has evoked changes in blood pressure (7, 9, 10, 20, 23, 28) , alterations in heart rate and rhythm (7), the distribution of blood flow (9, lo), and modulation of baroreceptor and chemoreceptor reflex activity (18, 19, 27 The indifferent electrode was a clip placed over exposed neck muscles.
In a preliminary group of experiments the cerebellar cortex and deep nuclei were explored for cardiovascular responses to punctate electrical stimulation.
The localization of electrode points on the cortex in these studies was made visually. When the depth of the cerebellum was stimulated, the bottom of each electrode track was marked by passage of a ZO-pa current for 30 set in order to deposit iron at the electrode tip for subsequent histological reconstruction. In experiments in which we studied the effects of brainstem lesions on the blood pressure response elicited from the fastigial nucleus, a stimulating electrode was lowered through the cerebellum from the surface of lobule VIIA or VIIB (14.) and stimulated at ZOO-to 500-/r. steps with a 12-set stimulus train (50 cycles/set, approximately 0.2 ma). The electrode was left at the site from which a maxima1 blood pressure response was evoked, and the threshold current was then established. After determining that the response was not due to spread of the stimulus current to the brainstem, particularly by the criterion of absence of facial twitching, the animal was then paralyzed than 100 mm Hg. The blood pressure begins to elevate within 2 set of the onset of the stimulus, rises rapidly to a peak, and then abruptly drops back to control levels after the stimulus is terminated.
There is no notable rebound. Cardiac acceleration is often coupled with the blood pressure rise (Fig. l) , but at the end of stimulation occasionally a small redound bradycardia is seen. The response is easily produced in cats under light chloralose anesthesia (35-55 mg/kg) or in the unanesthetized decerebrate preparation.
The optimal localization of positive loci is restricted to the ventromedial portion of the rostra1 third of the fastigial nucleus, as can be seen in two representative experiments illustrated in Fig. 1 . In these experiments points along several electrode tracks were tested with a 12-set stimulus train (50 cycles/set, constant intensity of 0.2 ma). The locations of maximal pressor responses along 39 electrode tracks from 30 different animals are projected on to representative cross sections taken at three levels within the rostra1 one-third of the fastigial nucleus in Fig. 2 . It may be seen that the maxima are clustered within the nucleus itself at the level of the rostra1 one-third of the fastigial nucleus. As the rostra1 pole of the nucleus is approached the responses are found in the underlying white matter running ventrally and laterally in a fairly compact pathway from the nucleus toward the brainstem. Focal stimulation ranging over the entire surface of the cerebellar cortex in eight animals with needle electrodes never resulted in a pressor response. A small and inconsistent fall of blood pressure, usually less than 20 mm Hg, and requiring stimulus currents as high as 1-2 ma, was on occasion elicited from the anterior portion of the vermis, a finding observed by MOruzzi (I 9). Within the depth of the cerebellum no blood pressure responses could ever be evoked from the dentate or interposed nuclei or from the white matter of the lateral lobes.
Anatomical Specijcity of FPR
There are several lines of evidence which indicate that a) the FPR results from stimulation within the fastigial nucleus and b) that the FPR is not due to spread of the stimulus current to the underlying brainstem. These are: I) with stimulus currents at or less than 5 times threshold the response disappears as the electrode penetrates below or in front of the fastigial nucleus (Fig. 1) ; 2) a small electrolytic lesion placed at a positive locus in the fastigial 
Physiological Properties of FPR
Effects of stimulus intmsity. The threshold of the FPR was on the average 0.05 ma and the response was graded. With an increase in the stimulus intensity the increase in response often described a concave curve but sometimes was linear (Fig. 3) . U sually the response reached 100 mm Hg systolic blood pressure rise at stimulus intensities 5 times threshold.
In deeply anesthetized animals however, the magnitude of the response was diminished. At stimulus intensities over 10 times threshold, signs of spread of the stimulus current to the brainstem were observed. However, even when signs of brainstem stimulation were apparent it was primarily the duration rather than the magnitude of the response that increased.
This observation suggests that the FPR engages a large percentage of brainstem neurons exciting the preganglionic sympathetic vasomotor outflow of the spinal cord.
Efects of stimulus frequency of FPR, The optimal stimulus frequency eliciting the FPR resided in a narrow band width between 30 and 80 cycIes/sec as seen in several representative experiments in Fig. 4 . The half-decay of the maxima was 10 cycles/set at the lower, and 200 cycIes/sec at the upper range.
Efel*ts of some drugs on FPR. The FPR is extremely sensitive to barbiturates and can be abolished by administration of lo-20 mg/kg of sodium pentobarbital to unanesthetized decerebrate cats without any significant change in the baseline blood pressure.
Large doses of chloralose (over 80 mg/kg) will also abolish the response in the unanesthetized decerebrate preparation. Gallamine triethiodide (5 mg/kg), on the other hand, had no effect on the FPR.
Relations of FPR to associated motor activity evoked from fustigial nucleus. In the decerebrate unparalyzed cat, electrical stimulation of the rostra1 fastigial nucleus may pro- 
NTS (1) (2) < Brainstem nuclei. To ascertain the areas of the brainstem which might serve to mediate the FPR, we examined the effects on the response of placing small electrolytic lesions bilaterally in various brainstem nuclei. The nuclei which we lesioned were selected because they: a> receive projections from the fastigial nucleus (the paramedian reticular nucleus, the lateral reticular nucleus, the gigantocellular nucleus, and the lateral vestibular nucleus) (26); b) are important cerebellar relay nuclei (the inferior olivary nucleus); c) receive primary afferent fibers from the carotid sinus nerve (the intermediate one-third of the nucleus of the solitary tract) (5, 11, 16, 22, 24) . The results of the experiments in which nearly symmetrical lesions were placed are tabulated in Table 1 . Because of the variability of lesion size relative to the rostrocaudal extent of manv nuclei, we only considered lesions producing complete (100 %) abolition of the response as positive. Ail other lesions were classified as negative. Fifteen other experiments in which the lesions were either asymmetrical or in which there was evidence of current leakage along the electrode track are not included in this tabulation, although the results in these experiments were confirmatory of our conclusions based upon the data tabulated in Table 1 
